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LONG-CONTINUED EXPERIMENTATION With animals in our own labora- 
tories has led to the development of many special diet materials which 





we have found valuable in nutritional research. While the prepara- 
tion of these materials in small quantities in the individual laboratory 
would be troublesome and costly, our production facilities enable us aM 
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a service to investigators engaged in biological assay and research. 














VITAMIN TEST CASEIN GBI. Uniformly free of vitamins A and D, as well as the 
known factors of the vitamin B complex and vitamin K. 
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RACHITOGENIC DIET NO. 2, U. S. P. XII, GBI. For depletion of animals within 
allotted time-weight limits specified for vitamin D assays. 


VITAMIN B COMPLEX TEST DIET GBI. For use with suitable animals and ex- 
periments, to produce deficiencies of thiamine chloride, riboflavin, niacin, pyri- 
doxine and pantothenic acid. 
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SALT MIXTURE NO. 2, U. S. P. XII, GBI. For preparing vitamin A test diet and and ta 
also as a mineral source in the preparation of most laboratory diets. Arst sé 
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WRITE for complete list and prices of these and other diet materi- 
als, including crystalline vitamins, amino acids, casein hydroly- | 
sate, biotin and other chemicals of biological significance. ; 
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Science Instruction at the University Study Center, 
United States Army, Florence, Italy 
John E. Bentley 


HE UNIVERSITY STUDY CENTER and the 
Student Detachment, University of Florence, 

Italy, known jointly and officially as the Uni- 

ersity Training Command, Mediterranean Theater of 
Operations (UTC, MTOUSA), represent the earliest 
experiment in establishing Army universities overseas. 
The University Study Center in Florence originated 
n 1943, when the War Department sought to provide 
elucational opportunities for American military per- 
onnel in the Mediterranean Theater. As in the Euro- 
pean Theater, concern was evidenced for the large 
number of troops that would necessarily remain in 
Italy and Africa for some time after V-E Day while 
awaiting their redeployment or discharge. Accord- 
ngly, plans were initiated from Washington in No- 
ember 1944 for a university in the Mediterranean 
Theater. The UTC was activated under Brig. Gen. 
Foster J. Tate, former professor of military science 
and tacties at the Virginia Military Institute, and the 
irst session of the University began on 1 July 1945. 













k ADMINISTRATION 





Unlike the sister Army universities in the European 
heater of Operations, Shrivenham (England) and 
Biarritz (France), the UTC at Florence was organized 
and operated in its opening session exclusively by 
military personnel recruited from within the Mediter- 
ranean Theater. Requests had been made for the 
names of military personnel with prewar backgrounds 
of educational activities, and the original staff was 
selected on the basis of academic qualifications. At 
the close of the first session the Commandant, Brig. 
en. Tate, was transferred to Washington and was 
succeeded by Col. John W. Harmony (Inf.), formerly 
{ the U. S. Military “Academy. The Commandant 
acted as president of the University Study Center, 
and an Assistant Commandant, Col. Irving C. Whitte- 
more (CAC), formerly professor at the Boston Uni- 
ersity School of Business Administration, functioned 
8 vice-president. Col. Wentworth Williams (Inf.), 
ussoclate professor at Boston University School of 
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Dean, American University, Washington, D.C. 


Business Administration and a graduate of the Com- 
mand and General Staff School, performed the role 
of dean. Capt. Verna A. McCluskey (WAC, AC) was 
dean of women, caring for the limited enrollment of 
WAC’s and Army Nurses. Capt. Gordon C. Atkins 
(AC) was secretary of the faculty. The administra- 
tion was rounded by the additions of Adjutant Gen- 
eral, who was registrar; assistants to the president; 
assistant deans (for general counseling services) ; offi- 
cers in charge of athletics and recreation; librarian; 
and Commandants of Troops, Military Operations and 
Services, Supply, and Finance, with their numerous 
assistants and office staffs, all of whom were military 
personnel. 


CAMPUS 


The campus was the spacious Fascist School of 
Applied Aeronautics, built in 1938 and consisting of 
many large modern buildings well suited for the de- 
mands of instruction. The campus was beautifully 
landscaped and situated in the equally beautiful 
Casine Park, about two miles from the center of 
Florence. The buildings were named to preserve the 
traditions of home and were officially called Harvard, 
Yale, Princeton, Cornell, Duke, Vanderbilt, and Stan- 
ford, with innumerable temporary annexes. There 
were 25 modern classrooms in the official buildings, 
administrative offices, and Red Cross Center. Within 
the campus were athletic fields, gymnasium, swimming 
pool, riding track, ete. The station complement num- 
bered 500, and in addition some 400 POW’s worked 
as janitors and kitchen help. Students not billeted at 
the University Study Center were quartered in Flor- 
ence, in the former 5th Army Rest Center, which was 
the recently completed, thoroughly modernized rail- 
road station, now inoperative. The faculty and ad- 
ministrative staff were housed in the city, in hotels 
which acted as residential clubs. The physical organi- 
zation of the university, the provision for instruction 
and residence, was uniquely modern and up to date 
for efficient and effective university life. 
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PERSONNEL 


The Administration consisted of 11 officers, their 
assistants, and complement. 
held the Ph.D. degree; two were graduates of the U. S. 
Military Academy with the B.S. degree; three others 
held M.A., M.S., and M.Litt. degrees, respectively; one 
had a B.S.; one, a B.A.; and one held no degree. 

The teaching faculty consisted of 219 members rang- 
ing from privates to lieutenant colonels. Of this num- 
ber, 28 were doctors; 65, masters (24 with additional 
graduate study) ; da 83, bachelors (15 with additional 
graduate study). 

With the beginning of the second session on 5 Au- 
gust, civilian instructors were ealled from colleges, 
universities, and government bureaus in the United 
States to augment the rapidly expanding program. 
By the end of this session and the beginning of the 
third, 41 additional instructors were conducting classes. 
The home colleges and universities from which they 
came included: North Carolina, Connecticut State, 
Iowa, Goucher, Los Angeles City College, American, 
Duke, West Virginia, Chicago, George Washington, 
South West Missouri, Miami, Minnesota, Georgia, 
Massachusetts State, City College of New York, 
Nebraska, Yale, Manchester, Pomona, Missouri, North 
Carolina State, Knox, Hunter, Wilson State Teachers, 
Wayne, Kentucky, and Louisiana’ State. 

A distribution of their academie and professional 
status shows that of this total there were 30 Ph.D.’s, 
7 M.A.’s, 1 M.B.A., 1 M.S., 1 B.S. (Agricultural), and 
1 unclassified (Art), and that the number comprised 
17 professors, 7 associate professors, 5 assistant pro- 
fessors, 1 teaching fellow, 2 lecturers, 1 business man- 
ager, 7 government employees, and 1 who was un- 
classified. 

The entire faculty, including the Administration, 
consisted of 31 doctors, 68 masters, and 86 bachelors. 


STUDENT SELECTION 


The admission of students to the University Study 
Center was made on a reasonably high selective rating. 
The minimum admission requirements specified high 
school graduation, some previous college training, or 
a minimum Army General Classification Test seore of 
105 points. This latter requirement was five points 
less than the number required for attendance at an 
Officer Candidate School. Students were selected by 
their own Army units and sent on the basis of quotas 
allotted to major commands by the UTC. 


SESSIONS AND CURRICULA 


An official session for attendance at the Study 
Center was four weeks. Each fifth week was used 
to complete all military and academic records, return 
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to their units men who were not remaining fo, the 
ensuing session, and receive and billet new Student, 
All courses met for a period of 55 minutes five day 
each week, Saturday morning being left for one-ho, 
orientation lectures on current political and relaj,j 
events. In addition, there was one daily period 
physical training. A student taking two sesso, 
earned approximately the equivalent of a three-sema,. 
ter-hour eredit for each course taken. The normy 
teaching load for the faculty was three courses per 
session. 

The academic calendar consisted of four Sessions: 
2 July-5 August, 8 August-9 September, 12 Septey. 
ber-14 October, and 17 October-17 November 194, 
The Student Detachment at the University of Floreng 
began on 9 August and ended on 27 October 1945, 

Courses were offered under the Departments ¢ 
Agriculture, Biological Sciences, Business Adminis. 
tration, English, Edueation, Fine Arts, Languagy 
Mathematies, Physical Sciences, Social Sciences (ip. 
cluding economies, history, philosophy, political s¢. 
ence, psychology, and sociology), and Physical Ein. 
eation. Those offered the Student Detachment at th: 
University of Florence included Fine Arts, Language, 
Literature, Science, Social and Politieal Science (in- 
eluding civil and commercial law, criminal and cor- 
stitutional law), and Psychology. 


’ 


EDUCATIONAL OPPORTUNITIES IN THE SCIENCES 


Biological sciences. The Department of Biological 
Sciences at the University Study Center was staffed 
by 13 instruectors—4 officers, 6 sergeants, and 3 civilian 
instructors, as follows: 

Maj. Frank H. Connell, SnC (chairman, Session J), 
Zoology; Capt. Milton F. Kernkamp, CMP (chairmat, 
Sessions II, III), Biology; Henry W. Olson (chairma, 
Session IV), Biology; Maj. Robert J. Reedy, Sn, Bue 
teriology; 1st Lt. James A. Green, QMC; Sgts. Hugh 
C. Sauer, William C. Beckman, Beryl F, Capps, John | 
Stewart, Martin J. Ulmer, and Alan D. Randall, WOJt: 
Augustus T. Miller, Jr., and Archibald W. Bell. 


Lectures and some laboratory work were offered 2 
the University Study Center, but the greater part of 
the laboratory courses were given in the University ot 
Florence. The Rector Magnificus, Prof. Piero Calé 
mandrei, had generously offered the use of whatevt 
libraries, classrooms, and laboratories were needed, 
and through his official cooperation and vigorous * 
sistance the Study Center was able to offer some 4) 
courses in geology, physies, chemistry, zoology, botatl: 
biology, bacteriology, and psychology. The University 
of Florence was relatively well supplied with micro- 
scopes, slides, models, charts, ete. In the Universit} 
Museum was a collection of wax models which is p™ 
ably the finest exhibit of its kind in the world. Fo 
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the study of anatomy this collection is superb. Every 


organ, muscle, and system is portrayed in different 
aspects and in various degrees of dissection. The Mu- 
<eym was open constantly for observation. 

The bacteriology classes were held in a very modern 
laboratory building provided with excellent equipment. 
The Museum of Zoology offered a fine collection of 
vertebrate and invertebrate animals gathered from all 
over the world. The botany library likewise was con- 
sidered one of the finest in Europe, and the Her- 
barium, one of the largest.’ Courses in General Biol- 
ogy (I, IL), Botany (1, II), Zoology (1, II), Physi- 
logy (1, II), Anatomy (I, II), and Baeteriology (I, 
11). were offered biological students by the Study 


Center. 

Physical sciences. The Department of Physical 
Sciences, consisting of physics, chemistry, geology, 
and mineralogy, was administered by a staff of 21 
instructors—13 officers, 5 sergeants, and 3 civilian 


instructors, as follows: 

Capt. Ulysses S. Jones, Jr., FA (chairman, Sessions I, 
II, IIL), Chemistry; Capt. Ludwig Audrieth, Ord. (chair- 
man, Session IV), Chemistry; Maj. Kenneth W. Glace, 
QMC, Chemistry; Maj. Claude V. Pevey, CE, Physics; 
Capt. Harold FE, Calbert, Inf., Chemistry; Capt. Nelson 
A, Terhune, SC, Physies; Capt. Thomas S. Schreiber, SC, 
Physies; Capt. Isadore Zipkin, SnC, Chemistry; 1st Lt. 
Robert M. Crisler, Inf., Geology; 1st Lt. George E. 
Prichard, Inf., Geology; 1st Lt. William 8S. Morton, Ord., 
Chemistry; lst Lt. William J. Jackson, Jr., SC, Physics; 
Ist Lt. Jerome Saldick, AC, Chemistry; T/5 Sgts. George 
V. Hill, Physies; Joseph P. Larocea and Robert B. 
Power, Chemistry; and Claude Quigley, Geology; S/Sgt. 
Henry E. Wendon, Geology; Walter D. Keller, Geology; 
William W. Muteh, Physics; and Victor A. Goedicke, 
Astronomy. 


The physies laboratories at the University of Flor- 
ence were used by students enrolled in the University 
Study Center. These laboratories were well equipped 
with apparatus for the usual experimental work in 
general physies, including mechanies, sound, heat, elee- 
tricity, and opties. The famous Florentine Observa- 
tory, where Galileo did most of his work, was also at 
the disposal of the students together with a library 
of rare books, ineluding Galileo’s original notes and 
telescope, 

Three chemistry laboratories at the University of 
Florence (qualitative, general, and organic), with all 
reagents necessary, were available to the students at 
the Study Center. The library contained volumes 
rarely available in the United States. 

The entire physieal plant of the Instituto di Geo- 
logia e Paleontologia of the University was placed at 
the disposal of the UTC. The plant consisted of a 
large, three-story building housing the Museum of 
Vertebrate Paleontology, several thousand mounted 
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and articulated vertebrate specimens, and life groups, 
with individual exhibits in the Museum of Invertebrate 
Paleontology. Over 100,000 fossils, ranked according 
to geologic age and obtained from the sedimentary 
deposits of all continents, were uniquely arranged. 
The Regional Petrography Collections, in which are 
included suites of specimens from the major localities 
in Europe and Asia, such as the famous Simplon 
Tunnel section, completed the geologie stock in trade. 
Teaching aids included a collection of rock and fossil 
specimens for classroom use, a balopticon and pro- 
jection machine, a large collection of geologie and 
paleontologie wall charts, a set of U. S. Geological 
Survey folios and topographic maps, topographic 
maps of Italy, block models, and photographs. A 
library of 12,000 volumes in this building was ably 
supplemented by scientific periodicals from the United 
States, Great Britain, Germany, Italy, France, and 
Japan. Unfortunately, many of these did not pass 
beyond the year 1939. This was typical of most of 
the scientifie books and journals, due to prohibitions 
placed on current literature by the erstwhile faseist 
administrations. 

For the large class enrollments a spacious hall seat- 
ing 75 students was used; for smaller classes, rooms 
with seating capacities of 25 students. 

Another factor contributing to the success of the 
geologic studies was the-cooperation given by the 
director of the Astronomical Institute in making avail- 
able the University Observatory, to which regular trips 
were made. Field trips took the students to the valley 
of the Mugnone River, north of Florence, and enabled 
students to acquaint themselves with some aspects of 
the regional sedimentary geology and structure and to 
study the physiography of the region, with its excel- 
lent examples of various stages of the fluvial eyele. 
Advanced students—those who were permitted to ex- 
tend their residence beyond one session—were honored 
with trips to Perugia, with its fossils and erosional 
features. Numerous famous localities were within 
motoring distance, such as the marble quarries of 
Carrar, the voleanic regions of the Alban Hills, Naples 
with its Vesuvius, and the mereury deposits of Monte 
Amiata. 

For studies in mineralogy the facilities of the In- 
stituto di Mineralogia, Petrologia e Geochimica were 
open to the UTC, under the same conditions that pre- 
vailed in the ease of the Instituto di Geologia e Paleon- 
tologia. The Institute is housed in a large building 
adjoining that of the Institute of Geology and contains 
a well-mounted and labeled colleetion of petrographic 
types, a library of 8,000 volumes, important mineral- 
ogie periodicals up to the year 1939, and laboratories. 
A spectrograph, petrographic microscopes, numerous 
wall charts, and erystal models in glass were on hand. 
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The courses offered in the Department of Physical 
Sciences were: Introduction to College Chemistry (I, 
II, III), Organie Chemistry (I, I, III), Qualitative 
Chemical Analysis, Physical Chemistry, A Beginning 
Course in Physical Geology, Mineralogy, Physical 
Geography, Historical Geology, General Physies (I, 
If, II, IV), Survey of Physical Seience (1, I1), Basie 
Electricity, and Astronomy (I). 


Psychology. The enrollment in psychology at the 
Study Center was particularly heavy. The courses 
consisted of Introduction to Psychology (I, II), Child 
Psychology (I, II), Psychology of Adjustment (I, IT), 
Abnormal Psychology (I, IL), and Psychology of Mar- 
riage and the Family. This last-named course and the 
eourse in Child Psychology were given by popular 
demand and apparent need on the part of the stu- 
dents, many of whom had left at home young families 
and others of whom were contemplating marriage on 
their return. The course on marriage was not offered 
until the third session. Three hundred students en- 
rolled, and when the course was repeated in the fourth 
and last session, 775 joined its ranks. 


The psychology courses were listed under the De- 
partment of Social Sciences, together with economies, 
history, philosophy, political science, and sociology, 
under the direction of Lt. Col. John H. Hougen, 
JAGD. In the Student Detachment at the University 
of Florence, psychology was included in the semester’s 
curriculum. The Institute of Psychology, with its 
spacious laboratory located at Via Cesare Battisti, 
provided space for lectures and laboratory facilities. 
These courses were conducted mainly by the staff in 
psychology at the University of Florence. At the Uni- 
versity Study Center there was no provision for ex- 
perimental psychological studies. The staff consisted 
of 5 officers and 2 civilian instructors, as follows: 


Lt. Col. John H. Hougen, JAGD (chairman, Sessions 
I, II, III, IV), Law; Lt. Col. Louis L. MeQuitty, AGD, 
Applied Psychology; Capt. Kenneth 8S. Hitch, AGD, Gen- 
eral Psychology; Maj. Raymond Sobel, MC, Abnormal 
Psychology; 1st Lt. Jacob S. Kounin, AGD, General Psy- 
chology; Lester A. Kirkendall, Psychology of Marriage; 
and John E, Bentley, General and Child Psychology. 


113th Meeting, AAAS, Boston— 


SCIENCE 





Vol. 104, No, 2793 


Course 1000. A limited number of students yy, 
advanced qualifications were allowed to register {,, 
what was known as Course 1000, offered by all depart, 
ments at the University Study Center. This coy 
permitted individual study under the guidance of , 
faculty member, approved in advance by the depart. 
ment chairman and the dean. 


ENROLLMENT AND QUALITY OF STUDEN‘s$ 


The Study Center, working on a minimum-moni}. 
session, in the course of its entire history of io, 
sessions, or four months, enrolled 8,150 students 
Each session averaged approximately 2,000 students 
The Student Detachment at the University of Floreng 
enrolled 350 students. The aggregate for students jy 
the biological and physical sciences at the Study 
Center was as follows: 


sahctatabeinai Physical Sciences 
Sciences 
Session [ .... 55 247 
pes 167 399 
es 160 309 
eee 85 164 
| Re re 467 1,119 


The registration in psychology for classes with w 
enrollment over 100 was: 


General Psychology of Marriage 
Psychology and the Family 
Session I. 186 Not offered 
II 310 Not offered 
> Seas 295 300 
, geraen aee 236 775 


The total enrollment in all classes in psychology io 
the four sessions, including those with less and tho 
with more than 100 students, was 2,330. 

With few exceptions the students were capable ani 
deeply interested. Their war experiences had maturel 
them both physically and mentally, and the majority 
were anxious to learn and prepared to work hati. 
As the dean (Col. Williams) said from time to time: 
“The men know what they want and demand it.” Ti 
results of their efforts were noticeably commendable 


The Convention Bureau of the Boston Chamber of Commerce will handle all reservations 
through its own housing agency. Reservations should therefore be sent, not to the hotel di- 


rectly, but to the Convention Bureau, care of AAAS Housing. 


See page 3 of the advertising 


section of this issue for a list of hotel room rates and a reservation blank. 


—26-31 December 1948 
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Assoctation Affaars 








Hotel Headquarters, Boston 


General Headquarters: The Statler Hotel will serve 
as the general headquarters of the Association, hous- 
ing the meetings of the Council and Executive Com- 
mittee. 

Headquarters of the sections of the Association and 
of the societies meeting with the Association follow: 

Statler Hotel: Section on Medical Sciences (N), 
Subsections on Dentistry (Nd) and Pharmacy (Np) ; 
Academy Conference, American Microscopical Society, 
American Society of Naturalists, American Society 
f Parasitologists, American Society of Zoologists, 
Genetics Society of America, Eeological Society of 
America, Limnological Society of America, National 
Association of Science Writers, Sigma Delta Epsilon, 
ociety for the Study of Evolution, Society of the 
Sigma Xi. 

Bradford Hotel: Sections on Anthropology (H), 
Psychology (1), and Education (Q); American Na- 
ture Study Soeiety, National Association of Biology 

eachers, National Science Teachers Association, Pi 
ambda Theta. 

Commander Hotel: Sections on Astronomy (D) and 
Geology and Geography (E); American Astronomical 


Society, American Meteorological Society. Meetings 


of these sections and societies will be held at Harvard 
University. 

Copley Plaza Hotel: Sections on Agriculture (O) 
and Botanical Sciences (G); American Fern Society, 
American Society for Horticultural Science, American 
Society of Plant Physiologists, American Society of 
Plant Taxonomists, Botanical Society of America, 
Mycological Society of America, Phi Sigma Biological 
Society, Potato Association of America, Sullivant 
Moss Society. 

Kenmore Hotel: Sections on Physics (B), Chem- 
istry (C), Social and Economie Sciences (K), His- 
tory and Philosophy of Seience (L), and Engineering 
(M). 

Hotels adjacent to the Bradford are the Avery and 
Touraine; those adjacent to the Copley Plaza are the 
Charlesgate, Fensgate, Pioneer (for women), Copley 
Square, Lenox, and Vendome; those adjacent to the 
Kenmore are the Puritan, Braemore, Myles Standish, 
Sheraton, Buckminster, Gardner, and Minerva. 

The Lincolnshire, Commonwealth, Bellevue, and 
Parker House hotels are grouped about the Boston 
Common and are within convenient walking distance 
of the Statler and Bradford hotels. The Commander 
and Continental hotels are adjacent to Harvard Uni- 
versity. 








Technical Papers 








fect of Dilution on Fertilizing Capacity 
of Rabbit Spermatozoa ! 
| M. C. CHANG 


Worcester Foundation for Experimental Biology 
Shrewsbury, Massachusetts 


In the determination of the minimal number of 
spermatozoa required to fertilize rabbit ova, Walton 
’) suspended spermatozoa in 0.9 per cent of NaCl 
nd inseminated 3 ml. of suspension into the vagina. 
Rowlands (4) used Baker’s solution but inseminated 
‘iil. According to them, 1,000,000 or more spermato- 
‘a are required for maximum fertility. However, the 
titer (1) observed maximum fertility in 11 does fol- 
Wing insemination of 1 ml. of 0.9 per cent NaCl, 
ntaining 330,000-420,000 spermatozoa. 


1 . 

nate Writer wishes to acknowledge his gratitude to Drs. G. 
‘us and N. Werthessen for their encouragement. This 

ork has been aided b 
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a grant from the Foundation for 


Considering the fact that the motility and respira- 
tion of spermatozoa are very low in a very dilute 
sperm suspension (2), it was thought that the dis- 
crepancy of results might be due to the effect of 
dilution. 


Twenty doe rabbits were superovulated according 
to Pineus (3) and inseminated with a known number 
or a similar number of spermatozoa suspended in 1, 
0.4, or 0.1 ml. of saline. The does were killed 38 to 
42 hours after insemination. The ova were flushed 
out and the number of cleaved ova were counted. The 
results show that 17-42 per cent, 0-28 per cent, and 
0-6 per cent of the ova were cleaved when a similar 
number of spermatozoa (30,000-44,000) was sus- 
pended in 0.1, 0.4, and 1 ml. of saline, respectively. 
The mean per cent of cleavage (2.75) with the 1-ml. 
insemination is significantly different from the mean 
per cent (27) with the 0.1-ml. insemination. A maxi- 
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mum of 19 per cent of the ova cleaved when the num- 
ber of spermatozoa was doubled (80,000) but sus- 
pended in 1 ml. of saline. 


The advantage of a small volume of concentrated 
sperm suspension is clearly shown. It may be due to: 
(1) the detrimental effect of chemicals, ions, oxygen 
tension, ete. on spermatozoa when the proportion of 
chemical constituents in the medium to living tissue is 
excessive; (2) the fact that there might be beneficial 
chemical substances in the semen or in the spermatozoa 
which would be diluted too much in a large volume 
of solution with a consequent loss of fertilizing capac- 
ity; (3) the fact that the cervix ean take up only a 
small amount of fluid and henee more sperms are 
taken up in a small volume of fluid. In any event, 
it is quite conclusive that the chance of fertilization is 
better when spermatozoa are suspended in a small 
volume of fluid. 

Two implications arise from these findings: (1) In 
the diagnosis of male infertility, we have to take into 
consideration the volume of semen in relation to nunt- 
ber of spermatozoa; that is, considering only the total 
number of spermatozoa in an ejaculate is not adequate 
for ascertaining the fertility of a male animal. It is 
the concentration of spermatozoa in semen that is 
more important. (2) In the practice of artificial in- 
semination it is better to instill a small volume of 
fluid with a high concentration of sperms rather than 
a large volume of fluid with a low concentration of 
spermatozoa. 
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Rapid Production of Acute Disseminated 
Encephalomyelitis in Rhesus Monkeys 
by Injection of Brain Tissue With 
Adjuvants! 


Evvin A. Kapat, ABNER WOLF, and Apa E. BEZER 
Departments of Neurology and Pathology, College of 
Physicians and Surgeons, Columbia University 
and the Neurological Institute, New York City 


The production of multiple lesions of the central 
nervous system in monkeys by the repeated intra- 
muscular injection of emulsions and extracts of rabbit 
brain has been reported by several investigators (2, 
11,12). The abnormal changes were marked by their 
wide dissemination, perivascular position, inflamma- 
tion, proliferation of histiocytes, giant cell formation, 


_1Aided by grants from the William J. Matheson Commis- 
s10n. 
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and the associated demyelination. In all Instanees 
large numbers of injections (30-100) and time inten. 
vals of from 3 to 13 months were required to indyy 
the appearance of symptoms. Since this phenomeng, 
may involve an immunological response to the injecte 
brain material and the combination of the antibrai, 
antibodies with the brain tissue of the anima] to pro. 
duce these pathological changes, it was thought that, 
more rapid effect might be obtained by the administys. 
tion of brain tissue together with adjuvants. [hj 
procedure has been shown to result in an enhaneej 
immune response with a variety of other substaneg 
(1, 3-10). 

Two groups of four monkeys each were used. (ne 
group received an emulsion of 18 grams of rabbi 
brain in 20 ml. of saline, 20 ml. of “aquaphor,” anj 
40 ml. of paraffin oil containing 95 mg. of dried, heat. 
killed tuberele bacilli (ef. 4). The second group wa 
given an emulsion of 27 grams of rabbit lung pre. 
pared in a similar manner. Both brain and lug 
materials contained phenol in a final concentration of 
0.25 per cent and were heated to 60° C. for 45 min. 
utes to destroy autolytie enzymes. Each monkey r- 
ceived three intramuscular injections of 1 ml. of mate. 
rial into the arm or leg at weekly intervals. 

Three of the four monkeys that had received in- 
oculations of brain tissue beeame ill from 25 to 3 
days after the first inoculation or 9 to 19 days afte 
the last injection. At first the animals were quieter 
than they had been before, sat hunched over, and were 
inadequately responsive to all stimuli. Shortly there. 
after, foeal signs of damage to the eentral nervous 
system appeared and grew rapidly worse. The local- 
zation, sequence of appearance, and speed of develop- 
ment of the signs varied in all three animals. Two 
showed marked trunk ataxia, and all showed some 
degree of weakness in one or more limbs. Rotation 
and retraction of the head and ptosis of the uppe 
eyelids were noted in two animals, and a left internd 
strabismus and left facial weakness in one. Coat® 
muscular twitches were seen in all the limbs in olt 
instance, and in another there was evidence of ¢l 
siderable reduction of vision. 

The three affected monkeys beeame ill and wet 
sacrificed by exsanguination on the day of the a 
pearance of symptoms, and 2 and 8 days thereafter 
respectively. In each instance it seemed that the alk 
mal might not survive for a longer period. Blood cul 
tures proved sterile. Culture of cerebral tissue 10m 
one of the monkeys and intracerebral and intrapel 
toneal inoculation of a brain suspension into th 
mice and a rabbit were negative. . 

Post-mortem examination revealed lesions lim! 
almost exclusively to the central nervous sys 
These resembled in all essential respects the chal# 
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es, produced by others (2, 11, 12) over a longer period 
of time. The lesions were focal, vascular, and peri- 
vascular and were most marked in the brain stem, 
jarticularly in the pons, and in the cerebellum. In 
the cerebrum they were widespread but fewer and 
wnerally less intense; the spinal cord was least 
affected. There was a marked predilection for white 
natter with some tendency to periventricular cluster- 
ing. Involvement of contiguous grey matter, as well 
.s independent lesions in the latter, were common but 
ar less intense and frequent. In two instances mod- 
ces Merately severe lesions were present in the optie nerves. 

The pathological changes were characteristically in 
One Mthe walls of and about capillaries, venules, and veins, 
bbit Mbut arterioles and small arteries were not spared. An 
and Menitial mural and perivascular infiltration by polymor- 
eat: Mphonuclear leueoeytes (and occasional eosinophiles) 
was fmgave way to a lymphocytic infiltration and a marked 
pre- fmemultiplication and hypertrophy of local histiocytes ap- 
lung fparently from the blood vessel walls. Giant cells were 
n of MMiMnot encountered. Occasional blood vessels showed de- 
nin-fmeeneration of their walls, fibrin impregnation, and 
ye fmmrarely perivascular hemorrhages or fresh thrombosis. 
iate- Me hese last features seemed to be the result of an inten- 

ification of changes already in progress. Myelin 
| in- degeneration began as myelin pallor about an affected 
0 3 @Mvessel and often coalesced about a group of these. 
ft HBIt went on in the longest surviving monkey (8 days) 









ieter fmto complete breakdown in some lesions. There was a 
were Mmmnicroglial proliferation with phagocyte formation and 
here- me mild astroeytosis in the perivascular lesions. The 
‘vous maxones seemed well preserved and undiminished in 
veali- numbers, although some loss of these structures could 


elop- Mot be ruled out. It is possible that, had the monkeys 
Twommsurvived for a longer period, degeneration of axones 
some@mwould have been eneountered (ef. 2). 
ation No symptoms were observed in the fourth monkey 
ippemmenjected with brain material nor were any abnormal 
ernl™igns noted in any of the animals which had received 
oarefm@le emulsion of lung tissue. 
1 0M The fact that adjuvants enhance the effect of brain 
 COMMEMIssue in producing this pathological process supports 
he hypothesis that an antigen-antibody reaction is in- 
wettmolved in the formation of these lesions. This is also 
e apimendicated on histological grounds by the abundant his- 
alte iocytie response and is indirectly corroborated by the 
e allmbsence of lesions in other organs; its specificity for 
dcif@rain is evideneed by the failure to produce the same 
{rommaesults with lung tissue. 
apert 
three 












Summary. 


Rapid production in the monkey of a 
pathological condition resembling acute disseminated 
ueephalomyelitis, marked by demyelination, ean be 


hieved by the use of adjuvants added to rabbit brain 
mulsions, 
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(Since this paper was submitted, I. M. Morgan has 
reported (J. Bact., 1946, 51, 53, abstract) obtaining 
similar results with monkey spinal cord plus ad- 
juvants. ) 
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Plant Carbonic Anhydrase! 


RicHarp Day and JANE FRANKLIN 
Department of Pediatrics, College of Physicians and 
Surgeons, Columbia University, New York City 


This paper reports evidence for the existence of a 
substance in, or associated with, the green leaves of 
the common elderberry bush (Sambucus canadensis) 
which catalyzes the reaction, H,CO,—H,0+CO,. Its 
chemical properties are similar to, but not identical 
with, those of animal carbonic anhydrase. Neish (7) 
in 1938 discovered the presence of carbonie anhydrase- 
like activity in chloroplasts but did not attempt to iso- 
late the catalyst or to deseribe it further. Stimulated 
by Neish’s work, Mommaerts (6) searched for plant 
carbonie anhydrase but found no evidence for its ex- 
istence. Similar negative results had been obtained 
earlier by Burr (1) and by Roughton (8). Proceed- 
ing from the assumption that this catalyst is absent, 
Burr argued that the first step in photosynthesis can- 
not be the hydration of carbon dioxide. His caleula- 
tions indicated that the speed with which carbohydrate 
production proceeds is so great that if the reaction, 
H,0 + CO,—H,CO,, is part of the process, a catalyst 
similar to earbonie anhydrase is required. Failing to 
find such a catalyst, he concluded that some other step 
must be the initial one in photosynthesis. 

We have found such a catalyst in elderberry leaves 
but not in the leaves of some 15 other species growing 
in the vicinity of New York, including one of those 
tested by Neish (burdock). Perhaps the enzyme, 

1In this work, which was supported by a grant from the 
John and Mary R. Markle Foundation, much assistance was 
received from Anne D. and Hans H. Zinsser, in collaboration 
with whom a more complete description of the enzyme will be 


published later. The authors wish to thank David E. Green 
and F. J. W. Roughton for many valuable suggestions. 
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though present, is difficult to demonstrate in most 
species. Even in the case of elderberry leaves the 
activity decreases rapidly after separation from the 
bush. Another possible explanation of its absence or 
irregular occurrence in other species is that the en- 
zyme is actually not a functional part of the leaf 
but is associated with some pathological condition 
from which the elder is especially liable to suffer. We 
have, however, found activity in all the specimens 
tested including those picked from bushes apparently 
in excellent condition and from those obviously dis- 
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Fic. 1. Observations on the suspension. The curves indi- 
cate the rate of production of carbon dioxide under various 
circumstances when 2 ce. each of sodium bicarbonate solution 
and phosphate buffer of pH 6.8 are suddenly mixed at 15° C. 
(method of Meldrum and Roughton). For each curve a dif- 
ferent substance is added to the substrate, as follows: I. 0.1 
ml. of crude leaf suspension (curve identical to that obtained 
with added sulfanilamide) ; II. 0.1 ml. of 1 per cent laked 
human blood solution; III. 0.1 ml. of leaf suspension pre- 
served 24 hours at 25° C. with 0.1M stannous chloride; 
IV. Combined curve representing several curves which are 
so close together that separate identification is impossible. 
Included are three blank runs with no catalyst added and 
also observations with 0.1-ml. amounts of: (a) leaf suspen- 
sion 24 hours old; (b) leaf suspension heated to 50° C. for 3 
hours; (c) leaf suspension boiled 1 minute; (d) leaf suspen- 
sion treated with 0.1 M KMn0O,:; (e) suspensions of leaf sub- 
stance of 15 different species of plants common to southern 
New York State. 


eased. Bushes from five different counties in southern 
New York State were examined. 

Our original preparations were made by grinding a 
handful of leaves with sand and water for two min- 
utes. The resultant green suspension was tested by 
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the method of Meldrum and Roughton (5). Aetiyi, 
is expressed in units of E, an arbitrary Velocity cop, 
stant. In the test, 0.1 ml. of the green suspengio) i 
introduced into 4 ml. of substrate. This amoup; of 
erude suspension contains about 3 mg. of dried leaf: 
the resultant E is approximately the same as thy 
obtained with 0.1 ml. of a 1-per cent solution of |akoj 
human blood containing approximately 0.2 mg, 
solids. All the tests were made at 15° C. 

The crude suspension is unstable. Activity is jog 
in 10 to 15 hours at 25° C. and in about 2 hours y 
50° C. Boiling destroys all activity promptly, 4) 
tivity is also destroyed by 0.001 M KMnQg,.  Preserys. 
tion of activity of the crude preparation ¢an ) 
achieved for several days by using 0.1 M SnCl, instegj 
of water in making up the suspension. When th 
green particles, presumably chloroplasts, are separataj 
by filtration or centrifugation, activity is entirely cop. 
fined to the sediment, the clear supernatant being ip. 
active (Fig. 1). 

A solution, which is both clear and stable whey 
stored at 10° C., was prepared by grinding the fre 
leaves rendered brittle by contact with solid carb 


TABLE 1 
INCREASE OF POTENCY WITH PURIFICATION 








Activity per unit of 
nitrogen expressed in 
arbitrary units 


A B Cc D 


Specimen Average 





Original solution of enzyme 
in 25% dextrose—0.1 M ; 
sodium fluoride 0.80 0.46 0.84 


1.08 1.03 


Sodium phosphate elution 
after adsorption on alu- 
mina-C-gamma gel 


After both alumina gel 
treatment and precipita- 
tion with 50% saturated 
ammonium sulphate 


1.38 6.75 2.48 1.42 3.00 


oeeee 


8.35 7.75 2.91 5.86 


4.42 





dioxide and placing them in a cold, 25-per cent dex 
trose—0.1 M NaF solution. After a few hours all ti 
leaf particles settled to the bottom, leaving a “e 
amber supernatant solution. The attempt to produt 
a stable dried powder failed. Leaves were ground! 
and desiceated by cold acetone. The resultant powid 
was highly active at first but deteriorated rapidly 
when stored in the cold. 

The enzyme could be purified by ammonium * 
phate fractionation between the limits of 40 and ® 
per cent saturation. The activity ratio (ratio 4 
enzyme units to protein concentration as determin 
spectroseopically by the absorption at 280 m#) b 
creased 34-fold following ammonium sulphate pret? 
tation and some 7-fold when ammonium sulphate tn 
tionation was preceded by adsorption on, and elutid 
from, alumina-C-gamma gel (Table 1). Since ® 
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snium sulphate itself accelerates the test reaction, 
i 

Jank determinations with ammonium sulphate added 
the reagents are necessary. 
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Fic. 2. Observations on plant enzyme solution: I. 0.1 ml. 
dextrose-fluoride-enzyme solution after dialysis for 8 hours ; 
0.84 1.0.1 ml. of dextrose-fluoride-enzyme solution after storage 


r4 weeks at 10° C.; III. 0.1 ml. of the same solution in 
001M KI; 1V. 0.1 ml. of same solution as in II in 0.001 M 
uSOs; V. Same as II except heated at 80° for 15 minutes; 
I, Blank. Curves I and II also are virtually identical to 
hose obtained when the same solutions are used with sulfa- 
ilamide and sodium cyanide added. 


9 
8.00 


The behavior of the active principle in the above- 
escribed procedures indicates that it is a protein. 
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This opinion is supported by its lability to heat and 
by its failure to pass through a dialyzing membrane. 
A solution of the enzyme in sodium phosphate was 
dialyzed against 30 per cent ethanol for 8 hours. At 
the end of this time activity was unimpaired, but the 
concentration of phosphate had decreased to 2.5 per 
cent of the starting value. 

The plant enzyme shows certain similarities to ani- 
mal carbonie anhydrase but is different in other re- 
spects. Both are sharply inhibited by low concentra- 
tions (0.01-0.001M) of H,S, KMnO,, CuSO,, and I,. 

On the other hand, neither sulfanilamide nor cyanide 
appears to inhibit the plant enzyme, though both in- 
hibit that obtained from animals (4) (Fig. 2). 


Both the animal and the plant enzymes are soluble 
and stable in 30 per cent ethanol but are inactivated 
at concentrations of this aleohol above 40 per cent. 
In purified solution the plant enzyme is less heat labile 
than in the erude suspension; in fact, it is destroyed 
at the same temperature as the animal enzyme. Both 
are inactivated by 5 minutes at 80° C., at which tem- 
perature a precipitate forms. At 70° C. there is only 
slight inactivation even after half an hour. 

Zine, known to be a constituent of animal carbonic 
anhydrase (3), was found to be present in our solu- 
tions by the method of Hibbard (2). However, it can- 
not be stated whether this is associated with the active 
principle or with some other protein. Dialysis for 48 
hours does not remove the zine. 
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About People 


mn sige [ving Hill Blake has been appointed chairman of 


and ie’ Department of Zoology, University of Nebraska, 
tio Ge Succeed David D. Whitney, who will remain on the 
ymine laff us a professor of zoology. 

H) L.W. Chubb, di f the Westinghouse Researct 
rep : aa 0b, director 0 the em pig esearen 
fs aboratories, is the recipient of the John Fritz medal 
oluti nd certificate, awarded annually for notable scientific 
ail ' industrial achievement. The award is made by 


*presentatives of four national engineering societies : 


the American Society of Civil Engineers, American 
Institute of Mining and Metallurgical Engineers, 
American Society of Mechanical Engineers, and 
American Institute of Electrical Engineers. 

Capt. Guy Wheeler Clark, USN, was appointed 
superintendent of the U. S. Naval Observatory, Wash- 
ington, D. C., on 1 September, to sueceed Capt. R. S. 
Wentworth, who has retired. 

Howard F. Hunt has been appointed acting assistant | 
professor of psychology at Stanford University, where 
he is connected with the general training program in 
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clinical psychology. Dr. Hunt will also be in charge 
of the Veterans Administration clinical training pro- 
gram. 


Elmer Drew Merrill, Arnold professor of botany at 
Harvard University and former director of the Arnold 
Arboretum, has been honored by a special dedicatory 
number of the Journal of the Arnold Arboretum on 
the occasion of his 70th birthday on 15 October. This 
issue was edited by A. C. Smith and contains contri- 
butions from colleagues all over the world. Early in 
October a special issue of Chronica Botanica, entitled 
Merrilleana and consisting of a collection of reprints 
of Dr. Merrill’s principal general writings, as well as 
a chronological biography and bibliography, was pub- 
lished in honor of Dr. Merrill. 


Allan D, Maxwell, formerly acting chairman of the 
Department of Astronomy, University of Michigan, 
has joined the staff of the Nautical Almanac Office, 
U. S. Naval Observatory, Washington, D. C. 


Donald C. Lowrie, director of the Museum of the 
Academy of Science of St. Louis, has been appointed 
professor of zoology at New Mexico Highlands Uni- 
versity, Las Vegas. 

Harry A. Allard, eo-discoverer of photoperiodism, 
retired on 1 October after 40 years in the U. S. De- 
partment of Agriculture. In 1920 he and W. W. Gar- 
ner announced in the Journal of Agricultural Re- 
search the principle that the blossoming and fruiting 
of plants depends upon the length of day. Knowledge 
of this principle has borne results in commercial hor- 
ticulture and has stimulated increasing research in the 
field of photoperiodism which is today yielding useful 
facts. In addition to his pioneering work on the 
effects of light and dark periods on plants, Mr. Allard 
did early work in the investigation of tobacco mosaic 
disease and in scientific tobacco breeding. The record 
of his published papers covers nearly 50 years. 


Norman R. Davidson, recently of the RCA Labora- 
tories, Princeton, has been appointed an instructor in 
general chemistry at the California Institute of Tech- 
nology, according to an announcement by Linus Paul- 


ing. 


Announcements 


Leading librarians and museum directors of the 
eountry will be honored on 19 October at a convoca- 
tion culminating a two-day program in celebration of 
the return of Yale University’s collections to peace- 
time use. Several receptions have been planned to 
open special exhibitions. 

On the afternoon of 18 October the unveiling of a 
natural history mural and several dioramas will be 


held in the Peabody Museum of Natural History. The 
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mural, which shows the great dinosaurs of 200,000, 
years ago in their natural habitat, was painte by 
Rudolph F. Zallinger, of the Yale Fine Arts 
and covers the east wall of the Hall of Dinosays 
The dioramas, showing some of Connecticut's plant 
and animals in a series of selected environments, We 
the work of Perry Wilson, on leave from the American 
Museum. Also on display at the same time yjl\}, 
paleontological collections made by Marsh, Beecher 
Schuchert, and Wieland; the minerals, obtained ¢,), 
in the 19th Century, which established Yale’s eminenes 
in geological studies; and the zoological collectig 
formed by Verrill and Petrunkevitch. Repregentajiy, 
groupings from the University’s 1,250-item anthropy. 
logical collection will also be on display. Best know, 
of these are the Marsh and Grinnell Collections of th 
American Plains Indians and the Peruvian finds maj: 
and given by former U. S. Senator Hiram Binghay, 
Friday’s formal program will end with a reception j 
the evening in the Art School, when William M, Ivins 
Jr., curator emeritus of prints in the Metropolity 
Museum of Art, will give an address. The third ». 
ception, which opens an exhibition of 300 noteworty 
books in the Yale Library, will be held on Saturtiy 
afternoon. In this exhibition Sir Isaae Newton’s om 
copy of Principia, which he gave the Yale Collg: 


Faculty 





Library shortly after its founding, will be of speci 
interest to scientists. 

At the convocation on Saturday evening, the degre 
of Doctor of Science will be conferred upon: Alfred 
L. Kroeber, director emeritus of the Anthropologic:l 
Museum, University of California; Albert Eide Par, 
director of the American Museum of Natural History, 
New York City; and George Gaylord Simpson, curaitt 
of the paleontological collections, American Museu 
of Natural History. 

Among the librarians to receive degrees are Lutle 
Harris Evans, Harry Miller Lydenberg, Keyes DeWit 
Metealf, and Lawrence Counselman Wroth. 


The Jesup Lectures, given under the auspices of 
Department of Zoology, Columbia University, are & 
ing delivered this year by G. Ledyard Stebbins, Jr. 
of the University of California, Berkeley, on “Va 
ation and Evolution in Plants.” The series of lectw 
opened on 15 October. Subsequent lectures will & 
given on 22 October, 29 October, 12 November, I 
November, and 26 November at 5:00 P.M. in Coli 
bia’s Sehermerhorn Hall. 


Three emergency colleges for veterans have bet! 
organized for freshman and sophomore eurriculé by 
New York State. These colleges—Sampson at Sall 
son, Mohawk at Utica, and Champlain at Plattsbw?- 
are being converted from former military installati™ 
at these locations. 
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00,009 The appropriation for the colleges and the oper- 
ed by ting corporation, named the Associated Colleges of 
aculty spper New York, were created by act of legislature 
Stunt March. The Board of Trustees consists of the 
Plauigf osidents of New York State colleges and universi- 


; Weel; including Clarkson, Colgate, Cornell, Colleges of 

) . . 
»e Seneea, Hamilton, Rensselaer Polytechnic Insti- 
Rochester, St. Lawrence, Syracuse, and Union. 
president chosen by the Board is Asa 8. Knowles, 


eTieay 
Vill be 


ite, 
2echer 


he 


earl wmmerly of Rhode Island State College. 

inene The faculties of the colleges, two of which have 
ction pened within the last month, have been chosen from 
atin mong retired teaching personnel, persons recently 
Op leased from the services or government agencies 










a - . 
“LOWMEE. ith teaching experience, graduate schools and place- 
OL the ont bureaus of colleges and universities throughout 


lide country, the professional division of the U. S. 
ghau mployment Service, and the U. S. Department of 
(00 UT sbor’s National Roster of Scientific and Specialized 
[vit MBP sonnel. 
The curriculum, including engineering, liberal arts, 
mid business administration, has been especially de- 
imed for freshman and sophomore students, who 
UNimay transfer elsewhere for their third and fourth 
S OVNEEears of academie work. Full eredit will be given 
“S4iy established schools for the courses completed at 
pec he emergency Extracurricular 
uch as intercollegiate and intramural sports programs, 


eolleges. activities, 


legreg 
i fred 
oical 
Parr, 


+nur 
\y" 
SUT), 


vill also be provided. 

Over 9,000 inquiries have been made by veterans 
and others from New York and other states, and about 
2,000 completed applications have been accepted. The 
olleges will have accommodations for 6,800 students 
this fall with an ultimate eapacity of more than 10,000. 
Registration for the three institutions will not be 
limited to male veterans. At present, however, only 
the wives of students will be permitted residence on 
the campus, all others attending on the day school 
basis, 


A series of lectures on physicochemical methods and 
their applications in research and technology will be 
presented by specialists of Mellon Institute during 
146-47, The leetures will be delivered on Thursdays 
at 11:40 A.M., both semesters, in the auditorium of 
the Institute. The series is open to all students in the 
professional courses in chemistry and chemieal engi- 
| neering in the University of Pittsburgh, to the Insti- 
tute’s members, and to interested persons in the 
peel district. 

The following sessions have been scheduled: J. R. 
ut) Bowman: “Molecular Distillation,” 24 October; J. R. 
1-9 Anderson : “Ebulliometry,” 14 November; G. C. Aker- 
ion ME lof : “Analytical Instruments,” 21 November; H. P. 
Klug: “Eleetron Opties,” 12 December; A. L. Mars- 








SCIENCE 


367 


ton: “Spectroscopy,” 9 January; L. E. Alexander: 
“Crystal Structure,” 23-January; E. P. Barrett: 
“Sorption,” 20 February; W. M. Kutz: “Catalysis,” 
6 March; R. H. Hartigan: “Synthetic Methods,” 20 
March; T. W. DeWitt: “High-Vaeuum Techniques,” 
10 April; J. T. Kummer: “Isotopes and Tracer Tech- 
niques,” 24 April; and J. W. Jordan: “Colloid Tech- 
niques,” 8 May. 


Karl T. Compton told of recent changes at M.I.T. 
in his address, “On Engineering Education,” delivered 
at the Princeton Bicentennial on 4 October. Among 
these changes are: the addition of a new engineering 
department, Food Technology; simplification of the 
undergraduate curriculum; and an increase in the 
proportion of graduate students. Courses in the 
fields of humanities and social sciences have been in- 
tensified. New subjects, such as the gas turbine and 
jet propulsion, supersonic air flow, and nuclear chem- 
istry, have been introduced, and previous subjects, 
such as instrumentation, servomechanisms, electronics, 
nuclear physics, applied mathematics, and acousties, 
have been substantially strengthened. 

A group of Centers of Research have been set up 
under interdepartmental auspices to handle important 
fields of work which extend across the conventional 
departmental boundaries. Among these Centers are: 
the Research Laboratory of Electronics, the Research 
Laboratory of Nuclear Science and Engineering; the 
Research Laboratory of Acoustics; the Spectroscopy 
Laboratory; and the Center of Analysis. 

Attempts are being made to derive the greatest edu- 
cational benefits for the senior, postgraduate, and 
postdoctorate levels through sponsored research, 
handled on behalf of industry and governmental 
agencies through the Institute’s Division of Industrial 
Cooperation. 


Meetings 


The Eastern Association of Electroencephalogra- 
phers will hold their fourth meeting on 26 October at 
the Yale School of Medicine, New Haven, Connecticut. 
The Scientifie Meeting, scheduled for 2:30 P.M., will 
include the following lectures: Margaret Lennox: 
“Some Effects of Deep Brain Lesions on the Electro- 
encephalogram”; Frederick Redlich: “Some Other 
Uses of the Electroencephalograph”; and Mary A. B. 
Brazier: “A Review of the Electroencephalographie 
Findings at Various Levels of O, and CO,.” Leslie 
F’. Nims will act as chairman for the discussions. 


The American Society of Agronomy and The Soil 
Science Society of America will hold their annual 
meetings on 19-22 November at the Hotel Fontenelle, 
Omaha, Nebraska. 
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The Sixth International Congress on Experimental 
Cell Research will be held in Stockholm in July 1947. 
The Congress will be organized by a Swedish working 
committee. J. Runnstrém, of Wenner-Grens Institute, 
will act as chairman for the conference, and T. Cas- 
persson and H. Hyden, of the Karolinska Institute, as 
secretaries. A preliminary program will be published 
this fall. The conference will include a series of 
symposia on important problems in experimental 
cell research from physicochemical, physiological, and 
morphological aspects. The Swedish organizing com- 
mittee hopes that cell research workers in all fields 
will take advantage of this occasion for exchanging 
and renewing contact with their colleagues. Sugges- 
tions or questions regarding the conference should be 
sent to the secretaries. 


Recent Deaths 


Robert Lemuel Sackett, 78, dean emeritus of the 
School of Engineering, Pennsylvania State College, 
died on 6 October in New York City. Dr. Sackett was 
a former vice-president of Section M, AAAS. 


John E. Walter, 29, assistant professor of physies, 
Princeton University, died on 23 September in Prinee- 
ton, New Jersey. 

H. C. Plummer, 70, fellow of the Royal Society 
(England), died on 30 September at his home in Ox- 
ford. Dr. Plummer’s most well-known work was An 
introductory treatise on dynamical astronomy. 


H. L. Cooke, 67, since 1919 professor of physies at 
Prineeton University, died on 30 September in Prinee- 
ton, New Jersey. 


Support for Animal Experimentation 


Under the date of 12 August, Howard Strong, secre- 
tary of the Health and Advisory Council of the U. S. 
Chamber of Commerce, reported to A. J. Carlson that 
a poll of the member organizations resulted in an over- 
whelming majority in favor of the following resolu- 
tion: 

In view of the great progress that has been made in 
preventive and curative medicine and surgery through 
animal research and the prospect of even greater progress 
in the future, the National Chamber is unalterably op- 


| posed to the prohibition of this scientific procedure. Such 


a prohibition would seriously hamper all medical progress. 


A total of 2,424 member organizations approved of 
the statement, and 18 organizations did not approve. 
Since these organizations have approximately 1,000,000 
members from the business and professional fields, 
the support is tangible. Furthermore, the U. §S. 
Chamber of Commeree is in a position to present its 
opposition to antivivisection legislation wherever it 
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might appear, and, when advisable and Possible, 
representative of the Chamber ean actually appear jy 
opposition to any such measure. 

The secretary’s report acknowledged the influenes 
of Dr. Carlson in bringing about the adoption of the 
resolution. 

A second resolution in favor of animal experimen), 
tion was unanimously passed by the membership of 
the American Diabetes Association in session oy 17 
September at Toronto: 


WHEREAS, the American Diabetes Association at thi 
meeting is commemorating the 25th anniversary of tj 
discovery of insulin; and whereas, insulin has beey jy, 
strumental in restoring the health and saving the lives of 
countless human beings suffering from diabetes; qj 
whereas, the great work of Banting and Best in discoyyy. 
ing insulin, and the subsequent scientific investigatioy 
clarifying its actions and uses, would have been impo 
sible without the use of dogs and other domestic anima 
as experimental subjects; therefore, be it resolved thy 
the American Diabetes Association hereby testifies to tle 
value of the use of dogs and other domestic animals fy 
purposes of scientific research and urges all enlightens 
citizens to refrain from supporting the misguided efor 
of so-called antivivisectionists, who constantly try t 
hamper the advancement of scientific medicine. 


The National Science Foundation and 
Military-sponsored Research 


Otto Stern, professor emeritus of physies, Carnege 
Institute of Technology, and Nobel Laureate in Phys 
ics (1943), speaking for the Executive Committee of 
the Northern California Association of Scientists, has 
recently called attention to the dangers in the present 
broad-seale sponsoring of university research by 
military agencies and pointed out the necessity tor 
a speedy enactment of a National Science Foundation 
bill. The statement says: 


The Army and Navy are outstanding examples, ant t 
is highly commendable that, recognizing the value if 
fundamental research, they have assigned extensive funds 
to universities, under liberal contracts which permit ® 
search relatively free of restrictions. But the fact ‘lit 
scientists must depend on the Army and Navy for thet 
funds may ultimately defeat the purpose for which tle 
funds are provided. In raising this criticism it should 
made clear that it is not the Army and Navy who are® 
fault: they have acted most intelligently in recognizilg 
the need for a more adequate support of basic resear¢; 
this criticism is directed at the American Congress {! 
its delay in passing the bill establishing a National Sa: 
ence Foundation. 

The reason for the undesirability of military spols*" 
ing of research lies in the nature of fundamental researth 
and in the atmosphere necessary for its pursuit. Funds 
mental research consists of the discovery and elucidation 
of natural phenomena and the subsequent formulation 
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the basic laws of nature. Very often such discoveries 
and laws have no immediate practical applications, serv- 
ing only as a contribution to the general framework of 
theory which is a fundamental part of science. History 
teaches us that these researches have often the greatest 
significance in the light of later discoveries. A striking 
example is the development of the practical utilization 
of atomic energy, Which depended on chemical and phys- 
‘eal knowledge dating back many years in scientific his- 
tory, extended by individual investigators in many lands. 
For this kind of research a certain atmosphere is re- 
quired. The scientist must be free to exercise the full 
range of his curiosity and imagination, without having 
to justify his experiments for the practical minded, or 
to seek practical application of his theories, or to write 
monthly reports. For its most fruitful fulfillment, fun- 
damental research must be completely divorced from con- 
cern with practical matters of this sort. Grants for fun- 
damental research should be made at fhe discretion of 
q civilian board made up of scientists qualified to judge 
the value of a research project, and above all the re- 
searcher. Such a decision should not reside in a military 
or political officer, nor should a scientist be accountable 
for his work to a military or political officer. 

Only under conditions of completely free fundamental 
research will the best possible development of science con- 
tinue. It is fortunate that funds have become available 
for the more extensive support of university research; the 
need for such funds is great. But it should be recog- 
nized that Army and Navy sponsoring of research is only 
a stop-gap arrangement, serving until the time that a 
National Science Foundation is established by the Fed- 
eral Government. We therefore urge the speedy enact- 
ment of a bill establishing a National Science Foun- 
dation. 


Dr. Stern is now living in Berkeley at 759 Cragmont 
Avenue. 


War Department Research and 
Development Division 


On 19 September the War Department announced 
a civilian appointment of special interest to scientists. 
Pres. Cloyd H. Marvin, of George Washington Uni- 
versity, will be the new Deputy for Research. 

The Research and Development Division was or- 
ganized this spring under the direction of Maj. Gen. 
Henry S. Aurand, who is now adviser to the Secretary 
of War and the Chief of Staff on all War Department 
inatters relating to both research and development. 

Gen. Aurand’s Deputy for Development is Brig. 
Gen. Karl S. Hoag, who was a wing commander in 
the Air Transport Command during World War II. 
Gen. Aurand was the commanding general of the 
Sixth Serviee Command from September 1942 to 
October 1944. Since 1944 he has had several com- 
mands overseas and most recently has returned as 


‘ommander of Service of Supply in the Chinese 
Theater, 
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Dr. Marvin, who will continue as president of 
George Washington University, has recently set up an 
office in the Pentagon building, where he will be sup- 
ported by a staff of scientists who will represent pri- 
marily the broad fields of science and engineering 
which impinge most directly on War Department 
research interests. 

The Division will also include representatives of the 
social science fields on its scientific staff to attack the 
broad problems of utilization of rare and highly 
trained man power. 

These scientists will maintain the closest contact 
with research and development activities in War De- 
partment laboratories. In addition, they will work 
closely with other Services and with the researeh pro- 
grams prosecuted by civilian institutions throughout 
the United States. 

Their work will be supplemented by a corps of 
technically trained Army officers, and a panel of con- 
sultants drawn from the highest levels of science, edu- 
cation, and industry will stand ready to assist with 
expert counsel whenever needed. 

Since the War Department realizes that the perma- 
nent withdrawal of scientists from fundamental re- 
search weakens the Nation’s scientific future, these sci- 
entific advisers will be asked to serve for only one year 
on a rotational basis. The cooperation of the various 
scientific societies is being sought to maintain this 
rotation. Seientists who have worked with the Divi- 
sion will be asked to serve on the panel of consultants 
so that their experience can be further utilized. There 
will be created in this way a group of scientists fa- 
miliar with War Department needs and problems, to 
supplement those who aided so materially in military 
research during World War II. 

Dr. Marvin’s knowledge of the War Department 
dates back to World War I, when he served as a 
captain in the Army Aviation Service. Subsequently 
he became dean at the University of California, then 
president of the University of Arizona, and went to 
George Washington University as president in 1927. 

Gen. Aurand has devised a pattern of close integra- 
tion between research, on the one hand, and develop- 
ment, on the other, within the War Department. But 
the role of the new Division will be not only that of 
coordinating War Department research. It will in- 
sure the closest cooperation between military and 
civilian organizations in attacking the grave problems 
which must be overeome to keep the United States in 
the forefront of military research. Gen. Aurand is 
firmly committed to this policy of cooperation and 
holds strongly that future planning for defense must 
involve the concept of a steady and enduring partner- 
ship between seienee, industry, and the military organ- 
ization. 




















In the Laboratory 








The Differentiation of Penicillins G and 
K by an Assay Method in Vivo 


MARGARET Buck, ANNETTE C. Farr, and 
R. J. SCHNITZER 


Chemotherapy Laboratory, Hoffmann-La Roche, Ince. 
Nutley, New Jersey 


The activity of penicillin toward experimental in- 
fections of mice with Borrelia formed the basis for a 
rapid in vivo assay method of penicillin used in this 
laboratory during the last two years. 

It was found that a single subcutaneous injection 
of 15,000 or 25,000 units penicillin G/kg. (dependent 
on the strain of Borrelia used) administered to mice in 
the active multiplication phase of the spirochetes in 
the blood decreased the number of spirochetes gradu- 
ally, until almost all parasites had disappeared within 
3 hours. This reduction of parasites remained con- 
stant for at least 20 hours; the ratio of the 3-hour 
value to the 20-hour value was 1.0 or not higher 
than 1.1. 


Recent observations by Eagle and Musselman (2) 
and Coghill, Osterberg, and Hazel (1) showed that 
penicillin K was considerably less active in vivo (rab- 
bit syphilis, streptococeal and pneumococcal infec- 
tions) than penicillin G and produced very low blood 
levels. In experimental Borrelia infections of mice 
penicillin K! was found to be much less active than 
penicillin G: subeutaneous treatment with doses of 
15,000-50,000 units/kg. was without effect; a tem- 
porary reduction of the number of parasites in the 
blood was observed after administration of 100,000 
units /kg. 

These findings seemed to indicate that the in vivo 
assay with Borrelia might be useful for the determina- 
tion of penicillin K in mixtures.” 

Experiments were carried out with artificial mix- 
tures of erystalline penicillin G sodium salt (supplied 
by M. W. Goldberg and W. E. Scott from the Roche 
Chemical Research Laboratories) and crystalline peni- 
cillin K (about 90 per cent pure K) prepared on a 
weight basis. The unitage of the mixtures was ealeu- 


lated on the basis of 1,666 units/mg. G and 2,000 


1We are indebted to Charles Pfizer and Company for the 
penicillin K employed. 

2In a recent publication by J. Williamson and E. M. Lourie 
(Brit. med. J., 1946, 828-829) evidence is brought forth that 
penicillin III (=X) is also less active in Borrelia infections 
than penicillins F and G. 


units/mg. K and then checked by the cup test metho 
The figures for the potency in vitro, for which we ay 
indebted to B. Tabenkin and G. Fels, were in ¢ox 
agreement with the calculated values, showing an o¢¢a. 
sional variation of not more than 5 per cent. 

Tests were carried out with a strain of Borrelia jgo. 
lated from Ornithodorus turicata in this laboratory 
about four years ago and with the laboratory strain 
of Borrelia novyi (kindly supplied by Q. M. Geiman, 
of Harvard Medical School). The latter strain wos 
somewhat less sensitive toward penicillin than th 
younger strain isolated from ticks but produced eon 
sistently more severe infections. 
with this strain are presented. 


Only the results 


PROCEDURE 


Albino mice of 16-21 grams were infected intra-ab- 
dominally with 0.5 ee. of a suspension of mouse blood 
containing 8-10 parasites /microseope field (dark-field 
illumination; approx. 600 lin. magnifieation), corre. 
sponding to approximately 30,000 parasites /mm*, 

The infected animals showed a well-developed in. 
fection of the peripheral blood after 22-24 hours. 
The initial count was 700-900 parasites /100 fields 
Infections with less than 400 or more than 1,500 pare- 
sites /100 fields seemed to be less suitable for this type 
of experiment. 

The animals, divided into groups of five, received : 
single subeutaneous injection of 25,000 units /kg., using 
the solutions of the pure penicillins or their mixtures 

Counts were originally taken every hour up to 3 
hours and after 20 hours. Since experience indicate! 
that the decisive values were obtained 3 hours and 2) 
hours after the treatment, we confined ourselves (0 
determining the number of parasites at these two 1: 
tervals. The actual counting was done by dark-fiell 
microscopy. In eases of heavy infections it seeme 
sufficient to count 10-20 fields, but if the number 0! 
parasites was very small, 60-100 fields had to be & 
amined. 


RESULTS 


The results as given in Table 1 are based, withot! 
exception, on at least six but generally more (up © 
20) experiments. Due to the searcity of penicillin h 
at our disposal fewer experiments were performed ! 
which larger doses of K were required. 

The figures representing per cent reduction from the 
initial count show that the activity of penicillin @ 
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very consistent and produced an almost complete re- 
juction of the number of parasites for 20 hours. 
Penicillin K, on the other hand, was of very low ae- 
tivity even if a four times higher dose was given. The 
presence of 30 per cent penicillin K in mixtures of 
(; and K was evident not only by the lower initial re- 
duction but especially by the increase of parasites 
after 20 hours. The ratio t 3: t 20 was in all instances 
greater than 1.1. If 50 per cent K were present in 


TABLE 1 
\ssAY OF PENICILLINS G AND K AND MIXTURES OF G AND K 
: In B. novyi INFECTIONS OF MICE 
(Initial count/100 fields: 798+160; single subcutaneous 
treatment) 








Reduction from initial 








Penicillin Dose parasite count (%) Ratio 
———-__ units/kg. t3:t20 
%G %K t 3* t 207 
100 0 25,000 98.7+1.8 92.5+ 3.6 1.06 

“) 30 25,000 93.445.8 75.64 9.2 1.22 
10) =—DO 25,000 84.3 + 6.9 46.0+ 2.3 1.83 

0 90 100,000 76.0 + 3.7 53.7 +11.8 1.43 


| 
| 





* 35-hour interval. 

+ 20-hour interval. 
the mixtures, a still greater drop in activity was ob- 
served. In the untreated controls the number of para- 
sites increased steadily and was generally 50-100 per 
cent higher after 3 hours and three to five times 
higher than the initial count after 20 hours. Similar 
results were obtained with the other Borrelia strain. 

From these experiments the conclusion was drawn 
that 25,000 units/kg. of a penicillin containing more 
than 70 per cent penicillin G@ would reduce the initial 
number of B. novyi by not less than 95 per cent 
‘usually more) within 3 hours, the reduction lasting 
20 hours. 

Although there are indications that this in vivo 
assay technic might be developed to a method of 
higher sensitivity, it seems that approximately 30 
per cent K could be determined in a mixture of active 
penicillins with the present procedure. 

Routine assays with penicillin mixtures from pro- 
duetion batehes demonstrated that the Borrelia test 
carried out with erystalline G and an artificial mix- 
ture of 70 per cent G and 30 per cent K as standards 
vas sufficiently sensitive for practical purposes, e.g. 
‘or the study of the influence of precursors. 

Whether the in vivo assay will be preferable to the 
(lifferential assay with Bacillus subtilis R and Staphy- 
lococcus aureus (3) for the purpose of production 
‘control cannot yet be decided. In ease of artificial 
mixtures there was a fairly good agreement of the 
m vitro and in vivo determinations. 

The question arose whether other in vivo assay 
methods, e.g. with bacterial infections, could be used 
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for the determination of penicillin K. The low ac- 
tivity of penicillin K in pneumococcal and strepto- 
coceal infections as demonstrated by Eagle and Mus- 
selman (2) seemed to suggest such a possibility. It 
may be seen from Table 2 that the presence of 50 per 
eent K in an artificial mixture of pure penicillins 
could easily be detected; the presence of 30 per cent 
K did, however, not interfere significantly with the 
antibacterial activity. 


TABLE 2 
ACTIVITY OF PENICILLINS G AND K AND THEIR MIXTURES IN 
EXPERIMENTAL INFECTIONS OF MICE WitTH 1,000 MLD 
or TYPE 1 PNEUMOCOCCI (STRAIN 6301) AND B-HEMO- 
LYTIC STREPTOCOCCI (STRAIN #4) 

















Penicillin ee Number of Survi- 
pa Organism mice vors 
% G % K B- survivors (%) 
100 0 3,000 typel _ 20 14 70 
pneumococci 
75-70 25-3 3,000 10 9 90 
50 50 3,000 10 2 20 
25 75 8,000 10 3 30 
0 90 6,000 10 1 10 
0 90 12,000 10 + 40 
aa sa Controls 20 0 0 
100 0 1,000 £s-hemolytic 10 9 90 
streptococci 
70 30 1,000 10 7 70 
50 50 1,000 10 a 40 
a? “ee Controls 10 0 0 





Even if it would be possible to increase the sen- 
sitivity of an in vivo assay method in bacterial infee- 
tions sufficiently for the determination of smaller 
quantities of penicillin K, these methods would always 
require at least a five-day observation period before 
a definite result could be obtained. 

The advantage of the Borrelia assay technic is that 
it requires no more time than the im vitro methods. 


References 


1. COGHILL, R. D., OSTERBERG, A. E., and HAzeL, G. R. 
Science, 1946, 103, 709-710. 
Science, 1946, 103, 618— 


2 -— H., and MUSSELMAN, A. 
620. 

3. SCHMIDT, W. H., Warp, G. E., and COGHILL, R. D. J. 
Bact., 1945, 49, 411-412. 

Apparatus for the Prolonged Sterile 


Culture in Vitro of Whole Plants 
or Excised Plant Tissues 


R. S. DE Ropp* 
Department of Animal and Plant Pathology 
The Rockefeller Institute for Medical Research 
Princeton, New Jersey 


An apparatus for prolonged sterile culture in vitro 
of whole plants or excised plant tissues should meet 
1 Research officer, Agricultural Research Council, Great 


Britain, and visiting investigator, The Rockefeller Institute 
for Medical Research. 
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the following requirements: (1) The nutrient medium 
should be easily removable for renewal or analysis 
without disturbing the cultures; (2) adequate aeration 
of roots or isolated tissues should be afforded; and 
(3) the fluid medium should be kept in cireulation to 
ensure an even supply of nutrient. These requisites 
can be met by the type of culture vessel shown in 


Fig. 1, used in conjunction with the apparatus shown 
in Fig. 2. ' 
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The culture vessel consists of two main parts: the 
nutrient medium reservoir, A, and the growing cham- 
ber, B. These are connected by a sidearm tube, C. 
At the base of the growing chamber is a sintered glass 
dise, D, on top of which ean be placed the substrate, 
a layer either of washed quartz sand or of small glass 
balls, depending upon the nature of the culture mate- 
rial. On this layer is placed the material to be eul- 
tured. The reservoir, A, is filled with sterile nutrient 
medium to level L, which ensures that, when the vessel 
is held upright, the medium in B reaches the level 
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of the sintered glass dise. The liquid nutrient medium 
is brought into contact with culture material by slowly 
tilting the culture vessel so that the position of p ‘ 
lowered while that of A is raised. As a result of this 
change of position, the fluid nutrient medium yigo, 
through the sintered glass dise to the desired leye| in 
the growing chamber. The rise of the fluid level jy 3 
can be adjusted either to immerse the material eoy. 
pletely or merely to flood the substrate on whieh tip 
tissue culture is placed. <A detachable tube, G, ; 
fitted over the open top of the growing chamber anj 
rests on a layer of cotton, wrapped and tied securely 
around the growing chamber. The height of the tube. 
G, with the cotton wrapping supporting it, can be ad. 
justed to allow increased space for growth incremen; 
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of the culture. Side and top openings in the detach- 
able tube make possible the manipulation of the cul- 
ture material without exposing it to the atmosphere. 

The apparatus presented in Fig. 2 consists of 3 
rectangular wooden frame within which fits a rack Al 


attached to the frame by means of a pivot at ead of he 
end. The A tube of the culture vessel is fitted int and 
the rack which, when in the horizontal position, holds § amov 
the culture vessel upright. stats 

At one end of the frame and on a platform attached point 
to it is secured the mechanism which furnishes the §% this ; 
motion for tilting the rack. The power is supplie! By 
by an electric motor working through a reduction gea J possi 
and attached, by a shaft, to a cam. A small and: @@ tube 
large operating arm, joined by a rod, eonvert thi conte 
rotating motion of the cam to a reciproeating motion Hi o-35 


which tilts the rack. The small operating arm * Th 


attached to the camshaft, and the large operating a!" J base 
to a rod secured to the rack at one pivoted end. 4 (K), 
time switch, which activates the electrie motor, is als? a bri 
attached to the cam. An insulated strip inserted ! gm the | 
the brass cam breaks the circuit to the motor whe! Were 
the rack has been tilted to the necessary angle. |' @™ perm 
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omains thus tilted until the motor is again activated, 
he cireuit being broken by the insulated strip when 
the rack has returned to the horizontal position. By 
this means the eulture material can be maintained in 


contact with the nutrient medium for any given 


riod. 

size and form of the growing chamber, B, can 
he made to conform to the requirements of the mate- 
rial to be cultured. Entire plants, such as sunflowers, 
require a vessel 35 x 200 mm. in diameter, containing 
quartz sand to a depth of 170 mm. For the culture 
of small fragments of plant tissue the upper tube, G, 
can be dispensed with, and the fragments cultured in 
a tube 25x 200 mm. Molds also ean be cultured by 
this means, provided that the fluid medium level is so 
arranged as. to ensure the maintenance of a layer of 
liquid between the mycelium and the sintered glass 
lise, which must be of sufficient fineness to prevent 
spores from being washed back into the nutrient 
medium reservoir. Optimum frequency of immersion 
must be determined separately for each type of tissue. 
In general, plant tissues grow most satisfactorily if 
their immersion is infrequent. One immersion of 5 
minutes duration in a period of 24 hours was sufficient 
for sunflower stem tissue if supported on quartz sand. 
The nutrient medium can be changed as often as is 
desired by emptying vessel A with a sterile pipette 
and introdueing fresh nutrient to level L. 


A High-Capacity Sensitive Relay 


R. A. Fuuton and F. MuNGER 


Bureau of Entomology and Plant Quarantine 
U. S. Department of Agriculture 
Whittier, California 


A high-capacity relay is often needed for the control 
of heating elements in constant-temperature cabinets 
and water baths that will operate on a minimum 
amount of current. The sensitivity of most thermo- 
stats is usually affected by the arcing at the contact 
points. Sueh a relay has been developed to reduce 
this arcing to a minimum. 

By using a solenoid instead of an electromagnet it is 
possible to operate an arm bearing a mercury contact 
Mercury 
contact tubes are available with rated capacities of 
5-35 amperes, 

The assembled relay is diagramed in Fig. 1. The 
base for the relay was constructed from seasoned oak 
(K). The mounting for the solenoid was made from 
‘brass plate (A). Four small holes were drilled in 
the base for roundheaded brass serews. The holes 


Were made slightly larger than the screws in order to 
permit final adjustments in the position of the solenoid 
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in relation to the are described by the end of the arm. 
A hole 4 inch in diameter, of the same size as the ° 
brass casing of the solenoid (B), was drilled in the 
center of the brass mounting plate, to which the 
solenoid c4sing was then soldered. The bearing sup- 
port (F) for the mereury tube was made by cutting 
a rectangular brass bar into three pieces, two pieces 
2 inches long for uprights and one 3 inches long for 
the base, and soldering them together to form a U. 



































It was necessary to make a wide support for the mer- 
eury tube to allow free movement of the connecting 
wire. Holes (G) 4% inch in diameter were drilled 4 
inch from the top of the support and threaded with an 
8-32 tap. Through these holes were screwed two 
4-inch brass bolts (G), the ends of which were drilled 
to a depth of 1/16 inch to provide a bearing for the 
relay arm assembly. Each bearing was held in a fixed 
position by a hexagonal lock nut. 

The arm (D) for the mereury tube was made from 
12-gauge, galvanized-iron wire about 9 inches long 
and bent into the shape shown in the diagram. Both 
ends were flattened, one for drilling the hole for the 
link to suspend the soft-iron plunger and the other 
end to solder to E. A second piece of 12-gauge wire 
(E) was bent to form a U, 1 inch in width and height, 
with projections to be used as a shaft. The U wire 
was then soldered to the arm (D) 4 inches from the 
hole drilled for the iron plunger (L). The holder for 
the mercury tube was made from light-gauge tin plate. 
The mereury tube and holder (H) were then clamped 
to the arm by small machine bolts. This type of 
clamp provided a final adjustment of the instrument 
and made it possible to reverse the action of the tube 
for special requirements. The movement of the arm 
was controlled by means of an adjustable stop made 
of two small pieces of heavy brass (J) fastened with 
small machine bolts to two strips of brass (I) soldered 
to a brass base. The connecting link (C) for the soft- 
iron plunger was made from a piece of 16-gauge steel 
wire after assembly of the instrument. The soft-iron 
plunger was made from a piece of 6-gauge iron wire, 
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this size allowing about 1/32 inch on all sides for free 
movement of the plunger. One end was flattened to 
drill the hole for the connecting link. Binding posts 
were then attached to the leads from the solenoid and 
the mereury tube. 2 

In the heating circuit the tube was operated as a 
single-pole, single-throw switch. The current for the 
solenoid was supplied by an ordinary 6-8 volt a-e bell- 
ringing transformer. <A 0.25-microfarad condenser 
was used across the terminals of mercury thermostats 
{not shown). The final adjustment of the stop (J) 
was made while the instrument was in operation. A 
5/16-inch movement of the plunger would make and 
break the circuit, but to insure positive action of the 
mereury tube the stop was set for a 4-inch are. The 
mereury contact tube used in the construction of the 
relay was a General Electrie KON-NEC-TOR, 40KRI. 
Other types of mereury tubes would give the same re- 
sults with the relay, but it would be necessary to 
change the length of the arm, depending on the tilting 
action. 

This relay has been used with open and closed types 
of mereury thermostats with no. failures. The relay 
may be used with direct current (4-7.5 volts), but it 
will be necessary to determine the direction of the 
lines of force through the solenoid before soldering to 
the base. 


A Punched-Card Technique for Comput- 
ing Means, Standard Deviations, and 

the Product-Moment Correlation 
Coefficient and for Listing 

Scattergrams 


Neit R. Bartuett 


Department of Psychology, The Johns Hopkins 
University, Baltimore, Maryland 


Punched-card techniques are not familiar to the 
general scientific public. While laboratory workers 
are devoting hours to tedious calculations, machine 
facilities frequently have completed monthly routine 
reports and are lying idle in the accounting depart- 
ment. But with sketchy information at the level of 
this note the laboratory man should be able to speak 
the language of the punched-card specialist well 
enough to arrange basic computations and tabulations. 
Aithough the specialist will know punched cards and 
in all probability will be able to clear up at once any 
problems in planning the ecard, his knowledge is likely 
to be deficient in the special applications of cards to 
statistical studies. 

The sorting and tabulating operations to obtain 
means, standard deviations, the product-moment co- 
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efficient, and the scattergram are detailed Step }yfmmproducts 
step below. Only two points must be grasped jiimmptals Of 
understand these operations. The first is that, after imme prog? 
two consecutive sortings of data, the individual Sroup, fammross-P! 
ings resulting from the second sort are in orde; ae. pressive 
cording to the first sort. The second point js theimmbich 1 
theory underlying the method for computing sung of Mmben De 
squares and sums of cross-products by Progressive fammhe pro’ 
additions. Details can be found elsewhere (1, 3), jy: Mon for 
they can be reconstructed readily if one recalls that fe Wher 


multiplication may be accomplished by adding th 
multiplicand as many times as the multiplier. 
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MACHINE SorTING AND TABULATING OPERATIONS 
AFTER CARDS ARE PUNCHED 


(1) Sort ecards so that they are in order fro, 
largest to smallest according to one of the itens 
(hereafter referred to as variable Y). 

(2) With the ecards in this order, next sort them 
so that they are in order from largest to smallest ge. 
cording to the second item (variable X). The cards 
are now in order with respect to both X and Y; tha 
is, all cards with any given X digit are in order from 
large to small according to Y. 

(3) Insert a blank card wherever any digit 
missing in the X series in the range from the larges 
number in X through to zero. Then place the cari 
in the tabulator so that the card with the largest digi 
will go through first. 

(4) Tabulate the following columns with a mina 
control on Y for a card count and intermediate contr 
on X for sums: 

X Y Cardecount SumofX SumofY 

(5) Tabulate the following progressive totals wih 
an intermediate control on X, printing the following 
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columns in this order: Hea 
X Progressive Progressive Progressive ins 
eard count total of X total of J bait 

(6) Remove the cards interpolated for missing \ jj transi 
digits, sort a second time on variable Y, and inset! More 
blanks for any missing Y digits. Repeat step (5), Hm were 
but this time control on Y and print Y instead of 1 MMReasily 
; Tw 
SUBSEQUENT HAND COMPUTATIONS South 

The following statistical data ean then be computed. J", 
In step (4), N is the total card count, the tabulation Mm “ses 
0 Ou 


being adjusted so as to omit blank ecards; mean X} 
the final total swm of X divided by N; mean Y 1s the Th 


final total sum of Y divided by N; and a seatiergrall li it 
can be completed at once by copying from the several Ime che 
ecard counts to the corresponding spaces of the st and | 
tergram. In step (5) the sum of the progressilt lang 
totals of X is the sum of squares for X, and the su" we 
n 


of the progressive totals of Y is the sum of the cros 
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roducts, XY. In step (6) the sum of progressive 
tals of Y is the sum of squares for Y, and the sum 
progressive totals of X is once again the sum of the 
ross-products, XY. Incidentally, the sum of the pro- 
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ail essive card count will also be the sum of the variable 

is theilmmhich is the intermediate control. These data may 

is of hen be combined by conventional formulas to yield 

‘essive fammhe product-moment coefficient and the standard devia- 

); but Mmmbon for X and Y. 

S tha When zero is represented in the score range, the 

@ thimmireetions are modified to the extent that the sums of 
progressive totals do not include the progressive totals 
abulated for the last, or zero, control card. 

7 There is still some hand labor in translating the 
achine computations and tabulations to correlation 

from MMosults. Some installations may be able to handle 

itens Mart of that labor also. For example, if the tabulator 
fitted with digit selectors, it will print the final 

then MMcattergram direetly (2). However, most offices are 


hot equipped with expensive special features. The 
shove operations require only a sorting machine and 
that MM numerical tabulator with a progressive-totals plug 


st a. 
cards 


{rom impr switch and so ean be earried out by any ordinary 
installation. 
it Is 
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Plastic Cages for Insects 
with Martry D. Youne and Rospert W. BurGess 


ving eValaria Research Laboratory, National Institute of 
Health, South Carolina State Hospital, Columbia 


During the course of feeding and handling large 
numbers of mosquitoes used in the experimental 
y | MB transmission of malaria, it seemed desirable to find a 
seri more satisfactory eage. The ones formerly in use (1) 
(9), vere convenient but were relatively expensive and 
I BB easily broken, being of hand-blown glass (Fig. 1). 

Two companies (Lusteroid Container Company, 

South Orange, New Jersey, and Celluplastie Corpora- 

ed. #B ion, Newark, New Jersey) were found that made 
ion MM “Ages out of cellulose nitrate base material according 


is 0 Our size specifications. 

the The cages used are of two sizes: 24 inches long by 
all 1 inches inside diameter, and 2 inches long by 14 
ral MM ches inside diameter. They are cylindrical in shape 


at: #™ 2nd open at both ends with the edges rolled back in a 
ive He flange ( lig. 1). This flange serves as a barrier which 
JM bolds a rubber band which in turn secures the bobbinet 
ss Be end coverings, The larger size holds up to five 
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mosquitoes conveniently; the smaller size is for 
individual mosquitoes. 

During the past two years about 9,000 of these 
cages made by the Lusteroid Container Company have 
been used with quite satisfactory results. The ad- 
vantages of the plastic jar are that (a) there is 
practically no danger of breakage when it is dropped 


Fic. 1. Plastic and glass feeding jars with bobbinet in 
place on one end: A and B—small and large plastic jars; 
€—hand-blown glass jar. 


or erushed—an important consideration when infec- 
tious insects are being handled or shipped; (b) the 
cost is low, less than $.04 each when purchased in 
large quantities, or about one-tenth the cost of the 
hand-blown glass cages; and (c) the jar is easily 
washed and stored. 

The glass cages were heavier and stayed in position 
better during experimental feeding. However, with 
a little care the plastic jar was satisfactory. Also, the 
glass cages provided slight magnification of insects 
due to curvature of the sides. This was not significant, 
however, in the over-all appraisal. 

The plastic cages are readily cleaned in either soapy 
cold water or alcohol. Some of the first cages re- 
ceived seemed to have a residuum toxic to mosquitoes, 
but this disappeared after thorough washing. 

For over two years other types of plastic materials 
have been utilized in cage construction. Plastic sereen, 
16-mesh per inch, satisfactorily replaces galvanized 
screen for adult colony cages and does not rust. 

Satisfactory emergence cages have been constructed 
of sheet plastic, 22 inches by 10 inches, bent into a 
semicylinder and tacked to a wooden base 10 inches 
square. The back of this cage is of plastic screen 
and the front is a muslin sleeve. 

The above suggests the use of plastics instead of 
glass for various other types of insect cages. 


Reference 


1. BurGess, R. W., and Youne, M. D. 
1944, 3, 241-247. 
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On Tobacco Smoke 

Mario Domingues de Campos has published a paper 
(An. Fac. farm. odontol. Univ. Sado Paulo, 1939-40, 1, 15) 
on this subject which came to my attention only recently 
(Chem. Abstr., 1945, 39, 5395). He reports, apparently 
as his discovery, that pyrrole, pyridine, hydrocyanic acid, 
carbon monoxide, and carbon dioxide were found in to- 
baeco smoke but that he has been unable to detect nico- 
tine. These are statements Which need some comment, 
for the presence of all these compounds, including nico- 
tine, in tobacco smoke was detected a long time ago; in 
fact, quantitative determinations have already been made 
in all cases. Out of the long list of nicotine determina- 
tions in tobacco smoke only the paper by Barta and Toole 
(Angew. Chem., 1932, 45, 671) may be mentioned. They 
confirmed Lehmann’s earlier findings (Arch. Hig., 1909, 
68, 319) that, on the average, 93 per cent of the nicotine 
appears in the smoke while the rest suffers decomposition. 
Also, the quantity of hydrocyanic acid in the smoke has 
been determined repeatedly. Waser and Stahli (Z. 
Unters. Lebensm., 1934, 67, 280) confirmed Lehmann’s 
earlier work, finding 0.020—0.0034 per cent of the tobacco 
weight as hydrocyanic acid in the main (interior) flow 
of smoke. It is worth noticing that the tobacco itself is 
free of hydrocyanice acid and that the quantity of the 
acid formed is independent of the nicotine content. 
Lehmann has also shown that tobacco smoke contains 
pyrrole. The writer (Oesterr. Chem. Ztg., 1937, 40, 434) 
has performed a series of quantitative determinations of 
pyrrole in tobacco smoke showing that the main flow con- 
tains 20-80 mg. per cent pyrrole. The quantity varies 
with the speed of smoking and increases with the humid- 
ity and the N-content of the tobacco but is independent 
of its nicotine content. This indicates clearly that 
pyrrole is not a decomposition product of the nicotine. 
It was concluded that it is formed by the thermal decom- 
position of the proteins of the tobacco, as Schiitzenberger 
and Bourgeois (Bul. Soc. chim., 1876, 289) had observed 
this reaction in the case of the destructive distillation 
of isolated proteins. Also, the determination of pyridine 
bases in tobacco smoke has been dealt with in several 
papers; Preiss (Pharm. Zentralhalle, 1936, 29, 437) has 
given a list of references. 

F, FroMM 

College of the Sacred Heart, Santurce, P. R. 


A Method for the Quantitative Estimation of DDT in 
Plant and/or Sulfur-containing Materials 

The original dehydrohalogenation method (F. A. 
Gunther. Ind. eng. Chem. (Anal. ed.), 1945, 17, 149-150) 
for DDT estimation may involve blanks considerably 
higher than the expected DDT residues and attributable 
to chloride-contaminated reagents and filter paper and to 
secondary effects of saponification, i.e. fatty acids re- 
sponding to the silver titration. Sulfur also interferes, 
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000 Pp 
and since DDT-sulfur may become an important inseam" R 
ticide, this disadvantage may be serious. om @3 
cated 





If halogen-free reagents, removable by Volatilizatios 
or by phase separation, could replace alcoholic potasgiy, 
hydroxide, nitric acid, barium nitrate, ete., both the . 
agent and saponification blanks could be reduced, p, 
duction of reagent blank from 2 mg. to 0 mg. of DD 
has been accomplished by substituting 4.5 N ammonigg 
methanol as the dehydrohalogenating reagent, whig 
eliminates the necessity for barium precipitation, redyy 
the amount of nitric acid for neutralization, and usyaly 
eliminates the problem of saponification products, 
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The procedure is adaptable to the determination ¢ = 


DDT in mixtures containing as much as 90 per coy 














sulfur. ate 

Procedure. Weigh sufficient dry sample to contain |» e sul 
more mg. of DDT, cover with measured amount of beny, ore Tt 
and set overnight. Pour off the extract through a doubj nd are 
thickness of ‘‘Shark Skin’’ filter paper, measure tl yo. 
volume, transfer to an Erlenmeyer flask, and evapora per ¢ 
just to dryness as described by Gunther. Add 3 ml, i purs). 
benzol to the residue with shaking, then 25 mil. of 4.5 M.. (S 
anhydrous ammoniacal methanol solution (for 125-ulMR.a py 


flask; use 50 ml, of reagent if flask is 500-ml. size), cay 
the flask with a collapsed finger stall, and hold for }i 
hours in a 45° C, incubator. 

Add 10 ml. of 3 per cent hydrogen peroxide solutia 
and evaporate the ammonia and methanol, on a hot plate 
with the aid of a jet of air. To residue add 40 mi, o 
distilled water and 1 ml. of 2 N nitrie acid. 
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Remove sulfur not reacted with the ammonia solutiof™ the 
by filtration (chloride-free paper). If noticeable oy 
material is present, transfer the sample to a separator 
funnel and extract with 35 ml. of diethyl ether. Discarl 
ether extract, and re-extract the aqueous layer wil 
35-ml. portions of petroleum ether until no more cou 
is extracted. 

Titrate chloride ion in the sample with 0.01 N sike 
nitrate and 0.01 N thiocyanate, aecording to Gunther, ! 
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by his procedure using the Leitz G & D Electro-titra Hp 1 
with 0.05 milliequivalent added sodium chloride presel M& Plan 
and deducted prior to the calculation which follows: Her 
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Each milliequivalent silver nitrate = 0.3545 grams 0 
DDT. 
Therefore: 
(1) [(ml. AgNO, x N) - (ml. KSCN x N)] x 0.3545 = 
grams of DDT (gross) 
(2) grams of DDT (gross) — blank (if present) = gt" 
of DDT (net) 
grams of DDT (net) x total benzol volume x 10° _ 
volume filtered extract x grams of sample ee 
DDT in ppm. 
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Known quantities from 0.002 to 0.184 gram of DD! 
with or without sulfur present, carried through the -“ 
procedure gave recoveries of 91-96 per cent, techm 
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ade containing some of the 0,p’ isomer apparently re- 
ting the same as pure p,p’-DDT. In dried orange and 
falfa meals having zero blanks, added DDT up to 
000 ppm gave recoveries of the same order, 90-96 per 
nt. Routine use of the method on dried meal products 
om experimentally sprayed crops has reproducibly in- 
cated residues of 1-9 ppm. 


t nse. 


Heat W. E. Barer, E. J. EDMONDs, and C. W. WILSON 
— nlifornia Fruit Growers Exchange, Ontario, California 
the M. I, EvuioT and F. A. GUNTHER 
r ol niversity of California, Citrus Experiment Station 

q iverside, California 
10N1a¢4 


whic operties of a Virus Inactivator From Yeast 


TE Cte ° P 
Ode A virus inactivator from yeast has been reported earlier 
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periments in biological chemistry. New York: Academie 
Press, 1944) from fresh almond meal, failed to hydro- 
lyze it or to impair its activity against tobacco mosaic 
virus. 

Longsworth scanning diagrams of a purified solution 
of inactivator run in a Tiselius electrophoresis cell at 
pH 7.5 showed but one boundary, indicating that the 
sample was electrophoretically homogeneous. A mixture 
of tobacco mosaic virus and a concentration of inactivator 
sufficient to render 98 per cent of the virus inactive 
showed two boundaries, one for excess inactivator and a 
second for inactive virus. A control scanning diagram 
of tobacco mosaic virus alone could be superimposed on 
the boundary of the inactive virus, showing that the net 
charge of the virus particle is not altered by the action 
of the inactivator. This fact is interpreted to indicate 
that a general adsorption phenomenon, in the sense that 
large areas of the virus particle are coated with the 
inactivator, is not involved; rather, the reaction is pre- 
sumed to be more selective. 

Electron micrographs (RCA Electron Microscope Model 
B) of purified tobacco mosaic virus which had been 
inactivated by the yeast inactivator showed no detectable 
evidence of disintegration or other gross change. 

The above results provide further evidence that the 
inactivator is a polysaccharide and that inactivation 
is probably brought about by a reaction involving the 
inactivator and some group in the virus particle which 
is necessary for its infectivity. 

A portion of this work was completed in the labora- 
tories of the Departments of Plant Pathology and Bio- 
chemistry, New York State College of Agriculture, Cor- 
nell University, Ithaca, New York. 

WILLIAM N. TAKAHASHI 
Agricultural Experiment Station 
University of California, Berkeley 














(Heredity and its variability. Translated by Th. Dob- 
zhansky. New York: King’s Crown Press, Columbia 
Univ., 1946; see Science, 1946, 103, 180), it will hasten 
and facilitate the judgment of scientists on one of the 
most remarkable controversies of our time. 

The study is based on an examination of the original 
publications, most of them in Russian, in which, between 
1932 and 1944, appeared the experimental evidence, theo- 
retical discussions, and polemics of the Lysenko school 


USUAL the undersigned (Science, 1942, 95, 586-587). Simple 
P ethods of isolating it and some of its properties have 
“ion (on described in the same publication. From the analy- 
CT Ce. of its constituent elements, the ratio of ©, H, and O, 
nd some qualitative chemical tests, it was believed that 
in lf. substance is a polysaccharide. Since these results 
benz ie re reported, additional properties have been found 
Coutiflnd are recorded here. 
ire tw The virus inactivator was hydrolyzed by heating with 
AporeH ner cent HCl or H,SO, until foaming ceased (about 2 
Mal. urs), The per cent reducing sugar caleulated as glu- 
E45 se (Somogyi-Shaffer-Hartmann method) in the neutral- 
\25-ulMed hydrolysate was 85 with HCl and 88 with H,SO,. 
©), @OMMMsxzones indistinguishable in appearance from glucos- 
for lone were formed in abundance from the hydrolysate, 
irther supporting the view that the substance is com- 
olution ced largely of carbohydrates. 
t plteM The 12-15 per cent noncarbohydrate residue suggested 
ml, Oh possibility that the inactivator may be a glucoside. 
owever, the enzyme, §-glucosidase, prepared according 
olutiou™ the procedure of Sumner and Howell (Laboratory ex- 
le olly 
aratory 
Discard 
r with 4 
re Book Reviews 
A be new genetics in the Soviet Union. P. S. Hudson and 
R. H. Richens. Cambridge, Engl.: Imperial Bureau of 
prestl' MS Plant Breeding and Genetics, 1946. Pp. 88. 6s. 
8: Here is a long-awaited and greatly needed study of the 
ims 0! @'ta0rdinary developments connected with the name of 
e Russian agronomist, T. D. Lysenko, from which arose 
* now famous Genetics Controversy which rocked Soviet 
5 = ology and aroused the interest of the whole scientific 
rid. What was needed was a sober, careful description 
grat the facts and a reasoned analysis of the interpretations 


hich gave rise to the controversy. This difficult task 
3 s been accomplished so well by the two British authors 
‘t the importance of their book transcends the limits 
this particular controversy and of genetics. It is a 
ppt. ntribution to the methodology of scientific discourse 
ich may be read with interest by scientists and phi- 
sophers generally. Coming as it does on the heels of 
* appearanee of Lysenko’s chief theoretical treatise 


entit 
s+hnicd! 








In addition, the sources of Lysenko’s 
ideas have been traced by reference to the works of Dar- 


and its opponents. 


win, Naudin, Timiriazev, Burbank, Michurin, and others. 
These citations, together with a few from modern non- 
Russian sources, bring the bibliography up to some 300 
titles, each with complete listing of author, title, and 
source in original language and English. There is good 


evidence that these works were carefully combed and con- 
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scientiously used. All important statements attributed 
to the authors quoted are printed both in the original 
language (usually Russian) and in English, and much of 
the critical data are translated and reproduced in tabular 
form so that these can be judged by those unable to read 
or to consult the Russian original. 

In all of this careful work the authors have maintained 
an objective, judicial, and respectful attitude against 
which the charge of prejudice cannot be sustained. For 
this reason the general verdict of ‘‘not proven,’’ which 
they pronounce upon nearly all of the claims of the 
Lysenko school, will command respect both in the Soviet 
Union and in other countries. 

It was a sound idea to begin this work of assessment 
by sketching some of the 19th-century views of the origin 
and transmission of hereditary variations, for after the 
recital of the speculations of Darwin and later horti- 
culturists such as Michurin and Burbank, the reader finds 
nothing novel about Lysenko’s ideas except the strange 
and unscientific language, the vehemence with which 
they are stated, and the vigor of his attack upon Men- 
delism. It even appears that the central corpus of Ly- 
senkoism did not appear until he became associated with 
Prezent in 1935. Thereafter the authors generally refer 
to Lysenko and Prezent, attributing to the latter the 
chief dialectical and theoretical elaboration of Lysenko’s 
system. 

It was useful, too, to preface an examination of 
Lysenko’s ideas by a discussion of the philosophy which 
animates them. Hudson and Richens’ description of 
dialectical materialism and its application to natural 
science is a kind of tour de force of brevity and con- 
and while many of the critical statements are 
inadequately justified, the authors have clearly stated 
the elements essential for understanding the dialectical 
basis of the work of Lysenko and Prezent and their 
school. 

Western scientists may well be amazed by some of the 
methods of discourse adopted by that school, for there, 
in the midst of a society recently founded in revolution, 
the appeal to authority becomes a common device. ‘‘ This 
erection of Darwin’s work to the status of a canon and 
the grave distrust with which critics of its contents are 
regarded is one of the strangest developments of geneti- 
eal science in Russia. It is impossible to avoid compar- 
ing this form of Darwinian exegesis with the extremely 
literal interpretation of the Bible practiced by Christian 
fundamentalists’? (p. 25). 

How Lysenko’s followers used these methods is well 
illustrated in their attempt to discredit Mendelism, for 
they made of Mendelism, which has grown and changed 
a good deal since Mendel’s time, a dogma in the image 
of their own rigid theory and then attacked it with the 
same weapons by which theirs is to be defended: appeal 
to authorities—Darwin, Michurin, Marx, Lenin; outlaw- 
ing of heresy as antidialectical; impugning of motives of 
opponents and association of opponents’ ideas with 


ciseness ; 


other repugnant views (Mendel-Morganists are bourgeois, 
fascist, believers in race inequality ete.) ; and appeal to 
practical usefulness. 


Lysenko’s strength in Russia came 
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from the fact that some exponents of Mendelism ; in Oth 

countries, e.g. Germany, were actually fascists, Practieg 

race prejudice, and were not animated by a desire » 
have their science serve human needs. It is clear 4, 
his arguments often were not addressed to SClentists j 
his own or other countries but to the mass of Russia 
peasants and workers who have responded by gr 
him great political power. 

The main body of the book is concerned with a de 
tailed presentation of the facts underlying Lysenjs: 
theories under 12 headings ranging from Lenetics 
earliness to graft hybridization, and with the se 
tations applied. In every case except one it is cong)yj 
that the point is not proved or, if proved, is not yy 
The exception is graft hybridization, in which j; 
judged that ‘‘the evidence for genetic interaction } 
tween stock and scion is not compelling but suggestiyy 
Further experiments are needed before a conclusion q 
be reached’’ (p. 51). 


The interpretations of the Lysenko school are caret, 
examined. It is pointed out that ‘‘the whol q 
Lysenko’s genetical system is permeated with the Dy 
winian notion that adaptation to environment is the je 
to the understanding of all biological variation. (q 
versely, as Lysenko and Prezent frequently point cu 
plants by becoming adapted to certain environment 
conditions through natural selection, come, by meats) 
this same process to have certain biological requiremat 
in respect of the environment. Translating this cong 
into Lysenko’s terminology, plants may be said to na 
or demand appropriate nutrients, this demand havy 
arisen through natural selection. Extending this conc 
further, Lysenko states that this demand for certail 
nutrients may be further sharpened by natura! selecti 
so that, when various nutrients are present, the plant! 
able to absorb and assimilate those nutrients which a 
biologically advantageous and to reject the rest’ | 
58). This is the essence of Lysenko’s nutrient theon 
the central concept of plant development from which d 
his genetical ideas are derived. If it sounds more reasih 
able in these words of Hudson and Richens than in thi 
in which Lysenko stated it in his 1943 paper, we li 
only to turn over a few pages to the section on analya 
to find the British authors proving that not only “ 
the theory lack factual support but has inconsistent 
within itself and is actually antidialectical. [ler 4 
critics have met Lysenko and Prezent on their 
ground and have borne away the palra. 
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This whole section may be read as one of the be 
examples yet provided of the interplay of Maru 
dialectic upon scientific facts. Although the authors shd 
that this effort has not produced a ‘‘ New Genetics,’ the 
also show why such experiments in methodology wild 
have infiltrated and conquered one section of Sort 
agronomy are not to be summarily dismissed or “ 
garded. It is surely better for science that Lysenl 
claims have now been exposed and rejected after * 
and sober examination. 
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Columbia University 





